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A Study on Characteristics of the Liquid Atomization by Ultrasonic

Fe, U AT, BT
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ABSTRACT

A good atomization in uniform size brings the elevation of thermal efficiency in spray
combustion, the beautiful painting on surfaces, and the economical sprinkling of chemicals.
Ultrasonic atomization has been expected as a good uniform atomization mechanism due to its
uniform size distribution. Influx, load, and physical properties of liquids are the effecting
factors to atomize liquids. In this study, distilled water and city water are selected as
reference liquids and gasoline, kerosene, and petroleum as fuel liquids. Characteristics and
affinity to get the maximum effect for the ultrasonic atomization are observed by using the two
ultrasonic transducers with 28kHz and 2MHz. Results show that the size distributions of liquid
spray droplet by the direct vibration method prevail over those by the aerosol method in
uniform droplet size and as a whole, sizes of spray liquid droplets are increased slightly
according to increasing influx in the direct vibration method and quantities of spray droplets in
the aerosol method decreasing according to increasing liquid load h.
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Fig.l Experimental ecquipment for the ultrasonic
atomization by the direct vibration method of

PZT BLT
28kHzAF59] PZTEE 43 #A 2%
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Table 1 Specification of 28kHz PZT BLT

. Thermal .
Frequency | Admittance Quality Capacily
kllz) (mQ) Qm) (pF)
28+04 3BE7 1,000 3000t 15%
Maximum Maximum Dia. & Parts
Velacity Altitude Thickness
(emv/s) (m) (mm) (ca)
80 98 @295, 5 2
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Fig.2 Experimental equipment of the acrosol method
with the variable liquid load (head:h) device
constructed by the cylinder and piston
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Fig.3 Principle diagram of the light scattering method
for particle size analyzer
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Table 2 Physical properties of spray liquids

Liquids
Distilled

water

City
water

; Gasoline | Kerosene | Petroleum
Physical

properties

Sp gr

0.997
(26° /4T)

0.997 0.7417 0.8307

Viscosily

0.875
(26C, cP)

0.875 | 0.5328 | 13773 332

Surface
Tension
(dyne/cm,26T)

72.07 2772 3257 35.34
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Fig4 Comparison of size distributions of spray

droplets
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Fig.5 Comparison of size distributions according to
SMD by influx in the direct vibration method
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Fig7 Comparison of spray droplet sizes of liquids in
accordance with influx
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